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Parameter

Total Nitrogen, mg/L

Total Organic Carbon
(TOC), mg/L

Nitrite, mg/L

Bromate, ug/L
Antimony, ug/L
Arsenic, ug/L
Barium, mg/L
Fluoride, mg/L
TDS, mg/L

May

3.1 Avg;
4.0 Max

0.53 Avg;
3.1 Max

June

4.0 Avg;
5.2 Max

0.37 Avg;
0.56 Max

July

3.2 Avg;
3.5 Max

0.50 Avg;
0.57 Max

0.34 Avg; 0.82 Avg; 1.35 0.05 Avg;

0.92 Max
0.150
<0.20
0.98
0.01
0.88

622
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Max
1.97
0.21
0.41
0.01
0.70
666

0.27 Max
2.17
<1.00
0.40
0.01
1.0
719

August

4.2 Avg;
5.7 Max

1.3 Avg;
1.4 Max

0.04 Avg;
0.32 Max
3.14
ND
ND
<0.005
0.91
632

SWIFT Water Target

5 mg/L Monthly Average;
8 mg/L Daily Maximum

4 mg/L Monthly Average;
6 mg/L Maximum
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Unregulated Chemical Constituents — Early SWIFT Results

Chemical Criterion? Carbon-based Train
FW Conc.

Cotinine 1ug/L <0.010 pg/L2
Primidone 10 pg/L < 0.005 pg/L? Surrogate for low MW, partially charged cyclics
Phenyltoin 2 pug/L No data
Meprobamate 200 ug/L < 0.005 pg/L2 _ -
High occurrence in WWTP effluent
Atenolol 4 ug/L < 0.005 pg/L?
Carbamazepine 10 ug/L < 0.005 pg/L? Unique structure
Estrone 320 pg/L < 0.005 pg/L? Surrogate for steroids
Range: <0.1to 61 ug/L(GACL)  Syrrogate for water soluble, uncharged
Range: <0.1 to 0.32 pg/L
Sucralose 150 mg/L e (GAt((:)Z) e chemicals, moderate MW
Triclosan 2100 pg/L <0.010 pg/L? Chemical of interest
1. In most cases, criterion based on drinking water equivalent concentration for lowest therapeutic dose divided by 1,000 or 10,000 to provide a safety factor.

2. Based on 8 samples in finished water

Sustainable Water Initiative for Tomorrow 7 L Ul
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Unregulated Chemical Constituents — Early SWIFT Results

Chemical Criterion Carbon-based
Train Conc.

1,4-Dioxane 1 ug/L 0.34-0.39 pg/L! CCL3; CA Notification limit
17-B-estradiol TBD (ng/L range) <0.005 pg/L>  CCL3

DEET 200 pg/L <0.010 pg/L>  Minnesota Health guidance value
Ethinyl Estradiol  TBD (ng/L range) <0.005 pg/L? CCL3

NDMA 10 ng/L 6.6 -14 ng/L3>  CCL3; CA Notification limit
Perchlorate 6 ug/L <4 pg/L? CA Notification limit

PFOA +PFOS 70 ng/L <60 ng/L> USEPA Health Advisory

TCEP 5 ug/L <0.010 pg/L>  Minnesota Health guidance value

Sustainable Water Initiative for Tomorrow 8 L Ul
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Table 5: SWIFT Water Quality and LRV Compliance

MAY JUNE JuLy AUGUST
. SWIFT COSWIFT | e | SWIFT | SWIFT | ey
P . Detection Required Water SWIFT Water | SWIFT water | SWIFT Water | SWIFT
arameter Units mcL Limit' Monitoring e Water Bxmras. | Water e I Water Yveraae | Water
Frequency ge | i Maximum g ; J‘ Maximum | Jverage , g Maximum |, g : Maximum
Total Nitrogen (TN) Lomgl - i 050 Daily 315(16) 4.03 3.70 (29) 5.21 348(30) 548  4.98(13) 7.36
- NOy mg/L oot Daily 2.14 (16) 2383 2.54 (28) 3.17 3.00 (30) 4.39 4.04 (13) 5.15
I NO mgiL 0.01 Daily 0.43 (16) 0.92 0.82 (28) 1.35 0.05 (30) 0.27 0.02 (13) 0.07
Turbidity NTU Continuous See Figure 1
(T.%‘:':)o’“a““’ Gamon: o 4 e 010 3K 0.26 (6) 0.32 0.37 (12) 0.84 (13) 1.26 1.50 (7) 168
[pH | . | Continuous | - re2
- TDS . mglL 25 Monthly 671
Microorgani
] I 1 I T
Total Coliform” | WEIA Y ; o | 1 | Daiy ; <1(14) { <« <1(28) | < | <t é <« (12 | o«
i g e | | 1
E ool Ll R I Weekly <@ <1 <1(2) <1 ) 7l =) B
- Cryptosporidium CoocystsL - 0 0095 Quarterly <0.095(2)  <0.095
| Giardia lamblia i oocysts/L i 0 4 D.DQS Quarterly <0.095 (2) <0.095
i | MPN/100 | i ]
Legionella | =i 4] 10 Quarterly
Disinfectio nﬂvplﬁduﬂs- - o
Bromate | pgll i Monthly* |
 Chiorite mgil 0100 | Monthly
. Trihalomethanes
Bromodichloromethane ug/l 0 1.00 Monthly <1.00
- Bromoform gl 0 1.00 Monthly <100
- Chloroform wgll 70 1.00 Monthly <100
- Dibromochloromethane ua/L 60 1.00 Monthly <1.00
. HAAs
| Dichloroacetic acid WL 0 1 WMonthly <1 |
© Trichloroacetic acid g/l 20 1 Monthly <1
: Monochloroaceticacid :  pg/L @ 70 i 2 . Monthly © ] <2
| Bromoacetic acid pgll | - 1 Monthly  ~ - <1 i
Dibromoacetic acid [T 1 | Monthly | <
Bicinfectant
Monochloramine (25| mgn_ | 4.mon) ! Continuous | 0521 | 0654 | | 030 0.113
Chlorine (as CI2)° mgll. - 4 (mg/l) Continuous 0.523 0.636 0.449 0.202

. L HRSD SWIFTRC Quarterly Report: Recharge Operations from May 15 — August 31 2018
Sustainable Water Initiative for Tomorrow
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FT Water Quality and LRV Compliance

AUGUST

MAY ! JUNE JuLy
. SWIFT SWIFT SWIFT - SWIFT
Required SWIFT ‘ SWIFT SWIFT SWIFT
Parameter Units MCL Dfﬁ:::? i Monitoring A\c'::ere Water Af:rt:re Water A‘:":Ere Water Avvl;atere Water
Frequency age . Maximum I 9€ . | Maximum 9° } Maximum (#sa "A9€ . Maximum
Inorganic Chemicals -
Antimony Monthly | <2.00 0.21 <2.00
Arsenic Montnly  0sB 0.41 <1.00
 Asbestos Manthly . <048 <02 <0.2
Baum; _ Montnly 0008 egos o005 S0.003.
- Beryllium ~ Monthly | <010 <010 <050
| Cadmium Monthly | | <010 | <010 § 050
Chromium {total) Monthly <200 <200 - <1.00
Copper Montnly | <0005 | <0005 | <0005 |
Syanide (ot ol 0, § <0010 SO <0.010 0,010
Fluoride Monthly 0.88 070 | 10121 - 0.90(13) 104
Lead | Monthly <0.10 <0.10 <1.00
Mercury ol 010 Montly <010 <010 <010
Selenium gL 50 5.00 Monthly <5.00 <5.00 <25.0
Thallium b | 2 | 010 Monthly <0.10 <0.10 <0.50
Organic Chemicals 5 ) e
Acrylamide wl 0 01 Monthly | Fosthete | 4q 0.1 <04
 Alachlor Mgl 200 | 005 Montly <005 <0.05 <05
 Atrazine g/l 300 005 Monthly <0.05 <0.05 <005
Benzo(a)pyrene (PAHs) HglL Maonthly <0.02 <0.02 ?I].'EO?
| Difzethylhexy) adipate  pofl. ~ Monthly <06 <06 <0.6
e i polL Monthly <06 <06 <06
SRR | Monthly <0.05 <0.05 <0.05 005
. Hexachlorabenzene Ho/L Manthly <0.05 <0.05 <0.05 <0.05 1
Simazine bl Monthly <0.05 <0.05 <0.05 <0.05
 Garbofuran wolL Manthly ! F“g‘““ <05 <05 <05
! Oxamyl (Vydate) porL 200 05 Monthly F°°g‘°" <05 <05
Chlordane g/l 200 01 Monthly <04 <0.1 <0.1
| Endrin b/l 2 0.01 Monthly <001 <0.01 <0.01

HRSD SWIFTRC Quarterly Report: Recharge Operations from May 15 — August 31, 2018
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ter Quality and LRV Compliance

| MAY JUNE JuLy AUGUST
. | Required ﬁ‘,":';: SWIFT fv":i: SWIFT fv“a";: SWIFT ?v:lt:: SWIFT
Parameter Units MCL Limit I Monﬂﬂl‘“‘lﬂ Average Water Average Water Average Water Avel e Water
. J| Freque.ncy (#s 39 . | Maximum 4 r.n i Maximum l.'#sar_r_lpfe__sf__{ Maximum (#s i Maximum
| Heptachior gl Monthly <001 <001 <0.01
Heptachlor Epoxide ol Monthly <001 <001
! Lindane g/l Monthly <001 - <001
Methaxychlor HolL Manthly <005 :
E Toxaphene Mg/l Monthly I <0.5
AR1016 gl Monthly <008
[ AR1221 wolL Monthly | <04
AR1232 bl Monthly <04
AR1242 gl 05 01 | Montny <0.1
AR1248 polL 05 01 Monthly <0.1
AR1254 Hg/ll a5 04 : Monthly <0.1
AR1260 ol 05 0.1 Monthly <0
Polychlorinated
it il e 05 068 Monthly <068 <0.68
24D T 70 01 ,! Monthiy . i <0.1 <0.1 <0.1
Dalapon oL 200 10 Manthly F°°g‘°“ <1 <1 <1
' Picloram worlL 50 | 01 Monthly F°°§"°“ <01 <0.1 <0.1
2,4.5-TP (Silvex) el 50 | 02 | Monthly F°°ts"°" <0.2 <0.2 <0.2
Dinoseb bl 7 02 Monthly [ <0.2 <02 <02
Partachlorophenc gl 1 0.04 Monthly F""g“’“ <0.04 <004 <0.04
| Dioxin (2,3,7,8-TCDD) palL J 30 | 50 Monthly F°°g‘°" <50 i <38 0
i i " i o WPRARRCSCAROOOONs.
Diquat polL 20 04 Monthly <04 <04 <04 <04
* Endothall porL ! Monthly F°°:"°" <5 <5 <5
| Epichlorohydrin wll | | Monthly <04 <04 | <04 <0.4
 Glyoophasphate Wt ~ Monthly e <6 < <6
Benzene Lowgl 5 | 100 | Montly <100 <1.00 B <100 |
Carbon Tetrachloride pL | 5 | 100 | Monthly <100 <100 | <100 <100 ]

HRSD SWIFTRC Quarterly Report: Recharge Operations from May 15 — August 31, 2018
September 18, 2018 Page 8 of 15
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SWI

L ) ter Quality and LRV Compliance

MAY JUNE JuLy AUGUST
Detection | Required ﬁvﬂz SWIFT s\h\gg SWIFT mﬁ: SWIFT s“‘,:'t: SWIFT
Parameter Units McL Limit' I:Iorutoring Average W§ter Average W_amer Average w;_lter Average w:.ster
requency (#sam ples}z Maximum @ ; :2 Maximum (tsampl ‘2 Maximum {#samples)z Maximum
. Chlorobenzene Ho/L 100 1.00 Monthly . <1.00 <1.00 <1.00 <1.00
Choropropene CgCP) _ OL 02 0W0  Nemhly =1 — | s |
- o-Dichlorobenzene pg/L 600 1.00 Monthly <1.00 <1.00 <1.00
[ p-Dichlorobenzene | pgll | 75 100 | Monthly <100 | <1.00 <100 |
- 1,2-Dichloroethane [Vie]/ 7 1.00 Monthly <1.00 <1.00 <1.00
1.1-Dichlorarethylene ug/L 70 1.00 Monthly <1.00 <1.00 <1.00
cis-1,2-Dichloroethylene ugfL 70 1.00 Monthly <1.00 <1.00 <1.00
gm‘;ﬁe‘myl = gL 100 1.00 Monthly <1.00 <1.00 <1.00
Dichloromethane ugfL 5 1.00 Monthly <1.00 <1.00 - <1.00
- 1,2-Dichloroprapane gL 5 1.00 Monthly <100 <100 <1.00
- Ethylbenzene ugiL 700 1.00 Monthly - <1.00 <1.00 <1.00
i (ELEB‘E';)’”G Bibromide porL 005 0020 Monthly <020 <0.20 <0.20
Styrene pg/L 100 1.00 Monthly <1.00 <1.00 <1.00
Tetrachlorosthylene pg/L 5 1.00 Monthly <1.00 <100 <1.00
Toluene polL 1,000 100 Monthly ~<1.00 <1.00 ~ <1.00
1,2,4-Trichlorobenzene ug/L 70 1.00 Monthly <1.00 <1.00 <1.00
1,1,1-Trichloroethane pgiL 200 100 Monthly <1.00 <1.00 <1.00
1,1,2-Trichloroethane g/l ] 1.00 Monthly <1.00 <1.00
Trichloroethylene T 5 100 Monthly <100 <1.00
inyl Chloride HolL 2 1.00 Monthly - <1.00 <1.00
- p/m-Xylene po/l - 200 Monthly <2.00 <2.00
| ug/L - 1.00 Monthly <1.00 <1.00
uglL 10,000 3.00 Monthly <3.00 <3.00
_pon_ |15 Morthly -
amet  a s e
Radium 226 pCilL 3] 0.1 Monthly <1
Radium 228 pCilL 5 | 041 Monthly <1
Uranium po/L 30 0.100 Monthly ] <0.100
Strontium-90 ~_pCilL - varies Monthly L1681 <0.548
 Tritium pGilL 5 346 Monthly F°°g‘°t° <346 <332(2) <332

HRSD SWIFTRC Quarterly Report: Recharge Operations from May 15 — August 31, 2018
September 18, 2018 Page 9 of 15
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SWI

r ter Quality and LRV Compliance

e Y st e
&-’) { MAY JUNE JuLy AUGUST
i | SWIFT SWIFT | SWIFT SWIFT
e Detection | RequIred Water | —WiET Water | SWIFT Water SWIEL Water SWIET
Parameter Units MCL Limit" | Menitoring Namse Water Raice | Water Kisie Water Ksase Water
{ : Frequency 9 . i Maximum o 9 , | Maximum g i Maximum rag 2 I Maximum
1,4-dioxane ugll 2 007 Quarterly i 0.39 (4) 0.42 031(3) = 033
' 17-p-estradiol ngiL Quarterly
DEET ngl  Cuarterly ?
_Ethiny1 estm_dml ngfL - - Quarterly
Tris(2-
carboxyethyl)phosphine | ng/lL - 10 | Quarterly
(TCEP) | NN, - : ..
NOMA nglL 20 Quarterly <2(2) <2(3) 24 <2(2) <2
Perchlorate gL - 05 J| Quarterly
fpe’_:flquo)ruoctanolc,&cld gl 0.02 Quarterly
:sir‘;lug%sctanesulfcmc [V - 0.04 Quarterly i
T Efficacy indicators i _
{ Cotinir L ongh | - | Quarterly | H
Primidene nglL - Quarterly | i
| Phenytoin (Dilantin) . nglL | Quarterly |
Meprobamate Quarterly
Atenolol Quarterly |
Carbemazepine Quarterly
. Estrone Quarterly
Sucralose Quarterly
| Triclosan | Quarterly
Ozone Vinus LRV Continuous .
‘ Ozone Giardia LRV | Continuous A A |
| UV Dose Reactor 1 mJdiem? - Continuous >186 >186 >186 >186 >186
[ UV Virus LRV Reactor 1 | Continuous >4 s >4 >4 s |
UV Dose Reactor 2 mJdiem? Continuous >186 >186 >186 >186 >186
| UV Virus LRV Reastor 2 | Continuous | >4 >4 >4 >4 >4

HRSD SWIFTRC Quarterly Report: Recharge Operations from May 15 — August 31, 2018
September 18, 2018 Page 100f 15
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NO3, NO2, TKN, TN {mg/L)
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ATN Analyzer

* TN Limits

o 5 mg/L Monthly Average
o 8 mg/L Daily Max

* SWIFT Water TN
consistently below
limits

* NO, increased and
subsequently
decreased after
filters began to
nitrify
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MAR
Well

LPA MPA UPA SAT TW-1
u
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Recharge
Well Monitoring Well
(SWIFT Water) (MW_SAT)

50 ft (~3 DAYS)_

MW _SAT 1
MW _SAT 2 b
MW _SAT 3

MW_SAT 4

MW_SAT_5
MW_SAT 6 L
MW_SAT_7
MW_SAT_8
W_SAT 9~

LPA

MW _SAT 1
MW _SAT
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NO2 Concentration (mg-N/L)

Screens 1,2, & 3 Nitrite

2 !
1.5 !\1
1 L] (] o000 00O OOOS / ‘X J e “ L) o LR RN TR NN NN NN N
' /v[/V \ﬂ }“". M
0 /\ 7\ ~4_ - = \um g v
29-Jul-18 8-Aug-18 18-Aug-18  28-Aug-18 7-Sep-18 17-Sep-18 27-Sep-18 7-Oct-18 17-Oct-18 27-Oct-18 6-Nov-18
e S\\/|FT NO2 = NO2 S1
e NO2 S2 = NO2 S3
------ PMCL = == Backflush Initiated

Sustainable Water Initiative for Tomorrow 19 HR=--_\.,
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= Screens 1,2, & 3 Nitrate
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NO3 Concentration (mg-N/L)
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4 §
! H '
! A
: | /‘\ V"g
l [ v
|
0 0 I
29-Jul-18 08-Aug-18 18-Aug-18 28-Aug-18 07-Sep-18 17-Sep-18 27-Sep-18 07-Oct-18 17-Oct-18 27-Oct-18 06-Nov-18
e S\\/|FT NO3 = NO3 S1 e NO 3 S2
=—=NQO3S3 = essess PMCL = == Backflush Initiated

« - Backflush Ended/Recharge Resumed
Sustainable Water Initiative for Tomorrow 20 HR=--_\.,



Influent

Effluent

N
~\

4 O/ é
UvD

. VAN

Effluent
\ VAN

e O/\r
UVD

g O

Effluent

Sample Reﬁ'igeration\

FCl: Free Chlorine
MCI: Monochloramine

= =

50ft 50ft
Design Design

il
month
Design

MCl

1
month
Design

SAT SAT
Effluent Effluent

SAT SAT

Effluent Effluent
N\ VAN 2

Sample Refrigeration

Sustainable Water Initiative for Tomorrow
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Extensometer Site
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AC AQUIFER

USGS geologists will analyze data produced
by an extensometer installed at the SWIFT
Research Center to determine changes in
land subsidence.

Sustainable Water Initiative for Tomorrow




S s ift

0.004

0.003

0.002

0.001

0.000

-0.001

-0.002

==

Zoom period plot

Withdrawal
prior to start-
up of recharge

\

Recharge
@ 200 gpm

/]

to 1 MGD

Recharge @
ramped up

[

Recharge
@ 1 MGD

May-1
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Jun-1
2018
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SWIFTVA.COM

Ted Henifin, P.E.
thenifin@hrsd.com
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